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Abstract-Lampung, Sumatra is one of  the targeted areas of  the 
millenniulD  development  goal  (MDG)  in  Indonesia,  partk-ularly 
related issues on energy and healthy water. The aim of  this paper is to 
look  at  the  impact  of programs  related  to  drinking  water  and 
renewable energy projects on two villages in the East Mesuji region 
of Lampung through field observations (conducted in the villages of 
Tanjung  Menang  and  Tanjung  Mas  MakInur)  and  interview.  The 
interviews were given to community leaders in the village ofTanjung 
Menang.  The  results  show  that  both  villages  have  continuing 
problems  in  regard  to  poor water  quality,  sanitation,  short  energy 
supplies,  vulnerable  to  increasing  energy  prices,  environmental 
degradation.  The renewable energy projects were not successful due 
to a variety of issues including ownership, overestimating usage and 
underestimating affordability, use of the technology for applications 
that  it was  not  designed  for  and  lack  of adequate training  for  the 
villagers. 
Keywords- Energy and water use,  environmental degradation, 
renewabfe energy technofogy. sanitation. 
L  INTRODUCTION 
S
ince  the  1960's  to  19805  the  national  Department  of 
Transmigration in Indonesia has operated a transmigration 
program that was designed to improve the economic life of 
cornmunities  in  areas  of  highest  population  density 
(predominantly Java Island [1-2]) by resettling communities in 
rural areas on other islands.  In the  1970s, the transmigration 
program targeted three main islands of Sumatera, Borneo and 
Papua  as  locations  for  resettlement  due  to  the  islands 
containing areas of low population density and large areas of 
rain forest [3]. Out of the 903 new villages established under 
the transmigration program, many bave experienced problems 
such as deforestation leading to high salinity, lack of  electricity 
and water supply systems and poor sanitation. Combined with 
limited access to health services and a low level of education 
this has resulted in a severe seasonal spread of disease  [4~91· 
Transmigration ofpeopJe from different ethnic backgrounds to 
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the same village has also led to ethnic clashes in some villages 
[10-11]. 
An example of  an area where many "transmigration" villages 
were established in Sumatra is the East Mesuji region, located 
in the district of TuIang Bawang in the province of Lampung. 
The deforestation has been so intense in this district that today 
the rain forest is one tenth of the size that it was before the 
policy  of transmigration  [12J.  The  villages  in  the  Tulang 
Bawang district have one of the highest rates of incidence of 
water-borne diseases  in Lampung [13-15J.  Moreover, for the 
East Mesuji region only,  it was  reported that more than  124 
villages  are  not  equipped  with  basic  facilities  such  as 
electricity and water supply system for over 29 years [16]. 
The  seriousness  of  the  plight  of  villagers  in  the 
transmigration villages in Lampung has prompted action from 
both  government  departments  and  non-government 
organizations.  Over a period from 1990 to 2006 the Lampung 
government supported programs to improve community health 
in  rural areas through sanitation program [17J 
At  both  national  and  provincial  level,  government 
departments  have  also  supported  programs  related  to 
improving  energy  services  to  rural  areas  through  the 
installation  of renewable  energy  technology.  In  the  East 
Mesuji area,  a key project was the 2007 development,  in the 
village  of Tanjung  Mas  Malanur  (Latitude:  3°45'  - 4°05'; 
Longitude:  105°07'  - 105°38'),  of  a  multi-billion  rupiah 
commercial mall featuring the demonstration of photovoltaic 
(PV)  technology for  business  premises  and public facilities. 
Other government initiatives have resulted in a small number 
of stand-alone solar home systems installed within villages in 
the area [18-19]. 
Non-government  organizations  have  also  been  active  in 
trying  to  address  the  problems  experienced  in  the 
transmigration  villages.  A  key  organization  working  in  the 
East  Mesuji  is  the  Yayasan  Pijar Cendikiawan  Foundation 
(YPC),  based in  Bandar Lampung.  In 2001  the YFC,  with 
financial  support  from  GTZ,  initiated  a  long-term research 
project  aimed  at  improving  agricultural  productivity  and 
reduce  the  spread  of diseases  in the villages by the use  of 
wind-driven mecharucal water pumping system, referred to as 
the PKM. Traditional farmers from the area were involved in 
the design to manufacturing stages of  the wind pump [20]. 
In  2005  a  demonstration project of the  wind pump  was 
installed in the village ofTanjung Menang (Latitude of4°00'-
4°15';  Longitude  of  105°15'  - 105°30'),  one  of  the 
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transmigration villages in the East Mesuji region of Lampung 
(see Fig.  I).  The Tanjung Menang village is noted for having 
the highest number of ethnic tribes (twelve) of  any village in 
the East Mesuji. The village is also one of the central villages 
in  the transmigration  villages  either  side  of the  provincial 
boundaries of the provinces of Lampung and South Sumatra. 
The YPC established a  research station in  Tanjung Menang 
and observed that the PKM requires further development in 
order to meet the growth in demand in water for the villagers. 
The YPC has obtained further research grants to develop the 
PKM and  aim to  install the system to  other villages in the 
area[21]. 
The  aim  of this  work  is  to  investigate  the  impact  of 
government and NOO programs related to drinking water and 
renewable  energy  in  the  villages  of Tanjung  Menang  and 
Tanjung Mas Makmur in the East Mesuji region. 
The  scope  of work  for  the  paper  was  defined  by  the 
following  objectives,  namely:  (1)  to  ascertain the condltions 
within the villages  with  regards to  energy,  water,  sanitation 
and public facilities; (2) to investigate the perfonnance of the 
NOO  wind  pump  project  in  Tanjung  Menang;  (3)  to 
investigate the perfonnance of  the PV demonstration project in 
Tanjung  Mas  Makmur,  and  (4)  to  gauge  the  opinion  of 
community leaders of  Tanjung Menang on the issues of  -..vater, 
energy and technology within the village. 
Fig.  1  Research  location:  (a)  Indonesian  archipelagos;  (b) 
square  box with dash line shows the Mesuji region;  (c)  The 
PKM demonstration project in the Tanjung Menang village of 
the East Mesuji. 
II.  METIIOD 
A.  Field Observation 
Ascertaining the conditions within the villages was carried 
Ollt  by field  observations.  The main  objectives  of the  field 
observation  in  Tanjung  Menang  was  to  observe  public 
facilities,  energy  usage,  fuel  prices,  water  resources,  water 
supply systems, and installed renewable energy technologies. 
The main objective of  the field observation in Tanjung Mas 
Makrnur  was  to  investigate  the  PV  lighting  systems  for 
commercial premises and for public facilities (road light, water 
supply system and mosque light) as well as the water treatment 
station. 
B.  Interview 
Gauging  the  opinion  of community  leaders  of Tanjung 
Menang  on  key  issues  was  carried  out  by  semi~structured 
interview.  Local  village  culture  dictates  that  community 
leaders  must  satisfY  certain  criteria  related  to  their  age, 
experience and dedication to the village.  For the interviews, 
25  participants  were  selected  in  tenns  of their  position, 
influence and reputation within the Tanjung Menang village. 
The  interview  materials  were  structured  in  terms  of six 
general areas of  questioning, namely: 
1)  questions  on  backgroundlcontext:  typical  questions 
included length. of stay in the village and experience as  a 
community leader 
2)  questions  on  opinions  regarding drinking  wafeY".  typical 
questions included sources of  drinking water, concern about 
water  resources,  opinions  about  water  quality  and 
expectations  of government  programs  on  water  supply 
systems. 
3)  questions on  opinions regarding energy: typical questions 
included  opinions  about  energy  availability  and  prices, 
current  condition  of  energy  and  fuel  services  and 
expectation of  programs on energy supply systems. 
4)  questions  on  how  technology  is  viewed  in  the  vii/age: 
typical  questions  related  to  concepts  of  technological 
advancement,  technological  impact  and  opinions  on 
sustainable development 
5)  questions on  renewable energy projects: typical questions 
include  experiences  with  renewable  energy  technology, 
lessons learnt from demonstration projects and appropriate 
technologies and sites for renewable energy projects within 
the village. 
6) The ideas about giving priority scale for future development 
of  the Tanjung Menang village. 
The interview was initiated by sending an official letter of 
introduction to  the headman of the Tanjung Menang village. 
The headman of the village informed the community leaders 
about the proposed interview at an open forwn and approval 
was  given by the community leaders.  The interviews were 
carried out by surveyors at the participants' houses from 24th 
August 2009 to 24 September 2009. 
III.  RESULTS 
A.  Field Observation 
In terms of general observations on the public facilities in 
the villages Tanjung Menang and Tanjung Mas Makmur, both 
villages  have  limited  access  to  roads,  schools  and  health 
services  as  well  as  electricity  and  water  To  get  a  basic 
education for their children, the villagers must travel with their 
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children dlstances  of 15  to  30 kIn to the nearest schooL  To 
receive proper health  treatment, villagers  have  to go  to  the 
district  hospital.  For the  villagers  of Tanjung  Menang,  the 
distance to the nearest health clinic is around 75 km and the 
price of treatment is very costly. The main road leading in and 
out of  each village is comprised of  clay and gravel, fonning an 
unsuitable road surface during the wet season. The condition 
of the road deteriorates with the movement of  large trucks on 
the  road  surface.  The  varying  accessibility  of roads  is  a 
determining factor in the prices that the villagers pay for fuel, 
energy and water. 
All villagers in Tanjung Menang and Tanjung Mas Makmllr 
villages  are  strongly  dependent  on  wood  for  cooking, 
particularly in  the  dry  season.  In the wet  season, when dry 
wood can be dlfficult to obtain, some villagers burn kerosene, 
or coconut shells, a minority of  villagers burn coal. 
It was  observed  that  the  water  sources  in  the  Tanjung 
Menang  and  the  Tanjung  Mas  Makmur  villages  are  non~ 
protected and are  susceptible to  pollution  from waste water 
from  septic  tanks  and households  and from  rubbish that is 
dumped in river and ponds. 
From Fig. 3,  it was observed that villagers do not treat the 
waste water from the septic tank or the  household,  which is 
flooded to the backyard. The distance between the villagers' 
wells and their septic tanks is  typically less than 6 meterS.  In 
the wet  season, it  was  reported that wells were contaminated 
with this waste water. In the dry season, water is very limited 
and the villagers well run dry, causing villagers to take water 
from  the  river.  For the  villagers  of Tanjung  Menang  and 
Tanjung Mas Makmur, the is the main river of  Kuala Mesuji  .. 
Under  the  transmigration  program,  the  Tanjung  Menang 
village "Was  established in 1986.  Since this  time,  despite the 
efforts of villagers in lobbying local government, the village 
has not had purpose built supply systems for electricity and 
water.  In comparison, the Tan,jung Mas Makmur village does 
have  a  water  supply  system,  which had a  ceremony for  its 
opening  in  2007.  During the  field  observations  it  became 
apparent that the  system has not worked properly for  some 
time, and failed to distribute water to the villagers. The water 
intake  from  the  Kuala· Mesuji  river  was  very polluted  and 
rubbish had built up in the -..vater tank and blocked the intake 
pipe (see Fig. 4). The water tank itself was not maintained well 
and it was observed that the water had an unpleasant odor and, 
after sediment had settled, was green in color. 
Fig. 4 Water supply station in the Tanjung Mas Makmur: (a) 
Intake  gate  of water supply  system;  (b)  electrical~DC "Water 
pumping; and (c) output water pool. 
In  investigating the performance  of the NGO wind pump 
(PKM) project in Tanjung Menang, it was discovered that the 
PKM had failed to survive through a combination of lack of 
maintenance  and vandalism.  Four main  components  of the 
PKM were found  to  be in a  rusted  condition  including  the 
tower, which -..vas  so rusted that it gave rise to doubts on the 
safety of relocating the PKM. The transmission  system from 
the turbine  rotor to  the hand pump was  bent and could not 
transfer any force  to  pump water.  Finally,  the capillary pipe 
system lost its gripper, which resulted high cavity for pumping 
water. 
The flywheel  from the hand pump (needed to balance high 
torque  from  turbine  blades  during  pumping)  had  been 
removed.  This  vandalism  occurred  after  a  local  election 
resulted in a new headman for the village ofTanjung Menang. 
The  newly  elected  headman  requested  that  the  PKM  be 
relocated from the fonner headman's land to neutral land. The 
aim of the relocation was so  that more of the villagers could 
gain access to the water and could participate in maintaining 
the wind pump. It  is likely that the vandalism occurred in order 
to prevent this relocation and suggests that renewable energy 
technology can become a symbol of  political power within the 
village. The vandalism of  the PKM also indicates the divisions 
that can occur within transmigration villages based on political 
and ethnic lines. 
The  PV  demonstration  projects  in  the Tanjung Menang 
were reported not successful since some ofPV panels failed to 
produce  electricity  after  few  weeks  of  installation.  The 
villagers did not know where to report the PV failures. It was 
worsened that loser political parties that previously gave the 
PV  panels  have  taken  back  the  PV  panels  from  their 
installation points. 
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For the Tanjung Mas Makmur (the KTM project), worsen 
condition  also  happened.  Numerous  PV  panels  failed  to 
survive;  only some of PV panels for road lighting were still 
working. PV for mall light and kiosks of  modern market were 
not working since none of villagers  could afford high rental 
prices of  the kiosks in the market and the mall as shown in Fig. 
6.  As previously mentioned, PV for water supply also did not 
work to distribute water to villagers. 
Fig.  5 The PKM failed  to survive  ailer local election of the 
new head village of Tanjung Menang:  (a) Rusty in all tower 
components;  (b) hand pump components were sabotaged; (c) 
'water tanks were not maintained; (d) many wind blades were 
tom 
Fig.  6 kiosk in the modem market and mall building  in the 
Tanjung I\o1as Makmur Village 
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B.  Interview 
•  Water Quality 
There are at least 15 types of  independent and dependent of 
organization  structure,  which  influence  the  village 
development. The participants have adequate experiences and 
a significant staying duration in the Tanjung Menang village 
(Table I). 
i 
i 
number of  years living in the Tanjung Menang village. 
It has  been  observed  that  majority of the villagers  have 
consumed water in their wells for long period of time such as 
from  8-29 years.  It was  indicated that the some  community 
leaders  have  attempted to  find  the better water resources  for 
drinking, by providing another new wells near their old house, 
or their new house, or even at their son's houses. The first well 
at  the  villagers  house  was  provided  by  Transmigration 
Department through Indonesian transmigration program [8]. 
The shortest  duration  of consuming  water from  the  first 
well  was  indicated  by  one  community  leader  who  has 
consumed water for 2 years. Then, he/she attempted to dig a 
second well. It was indicated that be/she used the second well 
a lot longer, 8 years. Tbe longest duration of consuming water 
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from the first well was indicated by one community leader who 
has consumed water for 24 years. There were observed that 4 
community leaders  who  used water for  long  time  20  to  29 
years.  However,  the community leader did not specify from 
which well they consumed water. 
II, 
question of  interview. 
Table 2 indicates duration of  consuming "'ater and a number 
of wells  that  he/she  had used as  water resources.  However, 
there were  no  details  information whether he/she  also  used 
their wells concurrently or seasonally or for a certain purposes 
e.g. for watering back yard garden or for irrigation only.  . 
About  water  quality,  community  leaders  expressed  therr 
opinion in various ways. It was indicated that there were seven 
basic opinions, namely: 
1)  For  a  nmnber  of years,  villagers  did  not have  a  good 
drinking water. Therefore, 7 community leaders suggest to 
obtain  a  good  drinking  water  by  considering  several 
efforts such as buying water from  outside of the EMTB 
areas, maintain water catchment area at every household 
and find other water resources in neighboring villages. 
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2)  2 community leaders thought that better water quality for 
drinking water is the same with rain water.  Therefore,  it 
was found that munbers of water tanks at villagers' house 
for collecting rain water. 
3)  4  community leaders  have  pointed  out  that better water 
quality for drinking is the same with bottled water. 
4)  2  community leaders  have:  tried  to  filter water from  the 
well.  They  put  natural-local  water  filtration  material 
outside  of the  well's ring.  Better water absorbed to  the 
well. 
5)  2 community leaders estimated that water quality was also 
significantly influenced  by a  distance  between well and 
septic tanks. 
6)  2  other  community  leaders  stated  that  water  resources 
must be regularly maintained 
7)  Compare drinking water to  neighboring villages. Actions 
of  this opinion were described in point l. 
About water vulnerability, all of the community leader was 
seriously concerned in the following aspects, namely:  . 
1)  always bappen annually in the  both seasons, rammg and 
dry seasons. 
2)  Protecting  water  resources,  particularly  for  water 
catchment areas in the forest is urgently required. 
3)  Technology for water treatment must solve health problem 
of the Tanjung Menang village such as in the dry  sea.s~n, 
the technology can solve the main water problems (salm!ty 
and amount of  water). 
For  effects  on  health  problems,  15  community  leaders 
suggested to  overcome  spread  diseases  for  ~oth seasons  by 
conducting prevention  activities  and  educanon program  for 
villagers.  Moreover,  2  community  leaders  concerned  about 
long term effects on health due to consuming water for long 
period of  time. 
All  of  the  community  leaders  expected  that  local 
government of EMTB or Lampung province put more efforts 
on water quality, sanitation and water resources.  Small target 
was set that Indonesian government can provide water supply 
station in the Tanjung Menang village. 
•  Current Situation of  Energy Use 
All  of  the  community  leaders  concerned  about  local 
problem on  current situation of energy use,  namely:  energy 
shortages, energy prices including fuel prices in the Tanju?g 
Menang,  increase  of electricity  without  an  incr~ase  of Its 
services  and  to  make  a  decision  to  use  alternat!ve  energy 
sources. 
It was studied that there were  five  major areas  had been 
identified  as  sources  of the  energy  shortages,  namely:  (1) 
limited  stock wood  for  cooking  in  the  dry  seasons  always 
increase kerosene price (44%); (2) Huge demand for kerosene 
and  diesel  are  also  main problems  for  villagers  (32%);  (3) 
Water price in the dry season is other main issue for energy 
shortage (12%); (4) Roads and other basic infrastructures are 
fundamental  aspects  for controlling energy shortages (12%); 
and  (5)  Environmental  degradation  is  also  main  key  factor 
affecting wood supply to the villagers (8%). 
The increase  of energy prices has put all of the villagers 
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government will consider three main targeted areas in the near 
future,  namely:  (1)  Energy shortages  &  short  supplies  for 
basic  fuels  (kerosene, -diesel  and unleaded petrol) for both 
season  (56%);  (2) Improving roads to  control  fuel  supplies 
and energy shortages (16%); and (3) Control demand for fuels 
and energy (24%). 
For using alternative energy sources,  it was observed that 
36% of the  community  leaders  suggested to  use renewable 
energy resources  available  in the  Tanjung Menang village; 
28%  the  community  leaders  were  still  expected  that  local 
government  to  put  on  grid  electrification;  24%  of  the 
community  leaders  suggested  to  use  local  technology  for 
supporting the use of  renewable energy resources; and the rest 
12%  the  community  leaders  expected  that  the  use  of 
renewable energy resources can give massive to all aspects of 
villagers such as  water supply for inigation, drinking water, 
sanitation and training-education. 
Discussing Current energy situation, the community leaders 
identified  four  critical  aspects to  be considered to  improve 
energy situation in Tanjung Menang and surrounding villages, 
namely:  (1)  short supply fuels  for both seasons  need to  be 
solved as soon as possible (48%); (2) related to a high price of 
diesel in the MTB areas, improving roads and public facilities 
are recommended (20%); (3) Proposing a similar program like 
Integrated Independent Energy Village (KTM: Kota Terpadu 
Mandiri)  is  stated  by 3  community leaders  (I2%);  and  (4) 
Using  battery  as  an  alternative  solution  since  villagers 
previously  used  to  had  batteries  for  producing  electricity 
(12%). 
•  Point of  view about technology implemented in the village 
All  of  the  community  leaders  agreed  that  a  local 
organization such as a board meeting of the Tanjung Menang 
can participate to manage technological implementation. It was 
identified  that  the  local  organization  will  have  a  several 
barriers, namely: 
1) The local organization was used to deal with culture and 
social problems. 
2) The culture and social problems were simple and some of 
the  events  are  seasonal  problems  such  as  harvesting 
ceremony. 
3) The structure of  the local organization is very simple and it 
did not require a full time work. 
All of  the community leaders were agreed that technologies 
such as electricity power plant and water supply station are key 
factors  that  can  bring  the  Tanjung  Menang  village  more 
advanced  than  other  Village.  It was  also  notified  that  the 
technologies  have  to  satisfy  local  conditions  in  terms  of 
affordable price, friendly manual instruction for carrying out 
services, 
Therefore,  the  interview  explored  that  there  were  8  key 
aspects for implementation to be considered, namely: 
1)  Intensive training for operators. 
2)  Affordable payment system  for  the technology  and its 
services, 
3)  hnprovement for basic infrastructure. 
4)  Accommodating local demands and participations 
5)  Focusing on providing power station. 
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6)  Providing water supply system. 
7)  Technology  should  has  a  minimum  impact  to 
environment and society. 
8)  The  main  objective  of the  technology  is  to  improve 
economic life ofthe Tanjung Menang villagers 
The point of  view on renewable energy projects 
All  community  leaders  stated  that  electricity  and  water 
supply  are  the  most  suitable  application  area of rene.....able 
energy technologies (RETs). 
There were several barriers for implementing the RBTs as 
indicated  by  the  community  leaders.  6  community  leaders 
stated that the difficulties for RE  projects will be in tenns of 
selection an appropriate technology for the Tanjung Menang 
village, 5 community leaders specified that the difficulties for 
RE  projects  will  be  in  tenns  of operational  procedures 
including maintenance system. 3 community leaders stated that 
educational  background  of operators  is  key  point  for  RE 
project, Only 1  community leader pointed out that supply of 
the RE projects' component will be the most difficult one, 
To  maintain  the  RETs,  10  community  leaders  assessed 
based on ability to find and fix the RE projects' problems. 8 
community leaders examined based on ability to do job similar 
to  a  mechanical  workshop.  6  community  leaders  assessed 
based on ability to install and maintain the RE projects. Only 1 
community leader did not put any comment on the difficulties 
for RE projects. 
•  The priority scale of  development program 
There were 8 aspects of  priority scale offuture development 
program  for  the  Tanjung  Menang  village,  namely:  cheap 
energy, electricity, free of  charge for education, free of charge 
for health services, healthy water,  market, medical clinic and 
roads. Fig. 7  indicates distribution of the aspects in tenns of 
first  to  fifth  order  of priority  scale  given  by  community 
leaders. Fig. 8 shows accumulation of  priority scale from the 
first to fifth order. 
It is  shown in Fig, 7, electricity is the highest rank in the 
frrst order of priority scale. It gradually decreases for the next 
order. In contrast, cheap energy and healthy water increase in 
the second order of priority scale.  Then, only healthy water 
stilI increases in the third order of  priority scale. The aspect of 
road,  market  and  medical  clinic  gradually  increase  in  the 
second to the fifth order of  priority scale. 
It is  depicted in Fig. 8,  four major aspects of  priority scale 
were identified such as electricity with the value of24, healthy 
water with the value of  20, cheap energy with the value of 17 
and free of charge for education with the value of 16.  Then, 
free of charge for health services, market, medical clinic and 
roads  followed  the  major aspects  of priority scale with  the 
value of  13, 12, 10 and 13 respectively. 
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Fig.  7  priority scale  of future  development project for  the 
Tanjung Menang village. 
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Fig.  8  Accumulation  value  of  priority  scale  of  future 
development program for Tanjung Menang village 
IV.  ANALYSIS & DISCUSSION 
Water, energy, environment, technology and education are 
fundamental aspects to be considered for improving rural areas 
in the developing countries [22]. Throughout this study, the~e 
ar-e  four more fundamental aspects explored for rural areas In 
Indonesia, namely free of charge for health services, market, 
medical clinic and roads. 
It can be observed from Tanjung Menang and Tanjung Mas 
Makmur case that those fundamental aspects were not handled 
in appropriate way by local governments of  the EMTB district 
and Lampung province. It also means that those fundamental 
aspects  were  not  becoming  priority  aspects  for  long  tenn 
program.  . 
For instance, it was  reported that water map III the EMT~ 
areas indicated huge cover area of salinity problem [23J. ThiS 
is not a new issue since previous study accomplished by Sin 
[24] indicated the same condition. It is predic:ed that sal~i~ 
problem is strongly related to  the EMTB  soil  characten~tlc 
(majority swam area) and massive deforestation. The maSSIve 
deforestation is predicted to contribute to soil c~ange  [2~~26r 
Observed that rain forest in the Lampung proVince, which IS 
included the EMTB areas has significantly decreased into 10% 
due to land clearance  for  transmigration program.  The  land 
clearance activities in 1970s frequently used fire,  which was 
not  only  affect  soil  characteristic  but  also  has  introduced 
another problems such as massive eye irritation and respiratory 
problem in other provinces (South Sumatera, Riau and some 
parts of  Malaysia [27].  .  . 
For  water  quality  and  related  areas  (samtatlOn  & 
environment), community leaders also indicated that there are 
serious demands for better water supply, educational program 
on sanitation and environment,  improvement health  services 
and testina water composition. Field observation explored that 
a gap on ~derstanding water-sanitation and .environment has 
revealed  between  villagers  and  commuruty  leader.  The 
villagers  did  not  have  sufficient  budget  and  did  not  .s~ow 
strong efforts to maintain water resources., These  condltlO~ 
can be seen from a significant amount rubblsh was dumped III 
the  Kuala  Mesuji  river  and  ponds  (see  Fig  3  and  F.ig.  4), 
Moreover,  the  viUagers  did  not  concern  about  a  dIstance 
between septic tanks and well and did not isolated waste. water 
from household, which is  let flooding to backyard. It  ~s also 
informed  through  interview  that  local  government  did  not 
intensively provide  campaign  and  training  program for  the 
villagers. 
It is  also  shown  that  villagers  were  easily  provoked  to 
sabotage the PKM (see Fig. 5). This is a very  critical point for 
implementing the RBTs technology in a fragile community as 
discussed early by Elmhirst [11]. Similar problem to the PKM, 
some PV panels in the Tanjung Mas Maimrur project h~s  b~en 
stolen and destroyed.  The villagers need to open their mmd 
and the local stakeholders are intensively needed to educate 
and  to  motivate  them.  This  interaction  needs  a  long  term 
commitment from all of  the local stakeholders, 
For  overcoming  water  problems  and  environmental 
degradation, it has been observed through GoogJe Earth (Fig 
9) that huge cover areas of deforestation over the EMTB has 
become  big  tasks  for  all  of the  stakeholders.  TbI~Ughout 
carbon trading program [28], it is  estimated that the bIg tasks 
to overcome the problems can run collaboratively with other 
government agencies, NGOs and institution. 
For the use of local energy resource, it is also indicated that 
the villagers are still dependent on wood for cooking. Using 
wood  for  cooking  for  long  time  has  worsened  local  forest 
conservation  in  the  Tanjung  Menang.  Awareness  from 
community leaders has shown through proposing re-planting 
trees in the Tanjung Menang forest. 
For fuel prices, Indonesian government failed to control fuel 
prices. Fuel subsidized programs only worked in  urban areas 
[29]. For rural areas, the fuel  prices are varied and strongly 
dependent on geographic and transportation conditions [3?1: 
For Tanjung Menang and Tanjung Mas Makmw: c~nditlOn, 
roads' conditions during the raining season have slgnlficantly 
contributed  to  increase  of  energy  prices.  From  field 
observation,  it  was  notified  that  transportation  cost  usually 
increase three to five times higher than the transportation cost 
during the dry season.  Consequently,  this  condition increase 
living cost and other energy sectors such as fuel prices. 
However, on the dry season, the villagers are facing another 
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problems  such  as  high  water  salinity,  limited  water  for 
drinking  and  for  household  activitie's,  rice  field  frequently 
failed to harvest and spread disease. These problems have put 
the  villagers  into  disadvantage position  for  better  life.  The 
villagers fight for they life for such a long time. 
Fig. 9 Satellite photo over the EMTB area 
In measuring villagers' point of  view on sustainable criteria, 
it is indicated that in general sense,  community leaders have 
well understood [32]. However, like many other villages in the 
deVeloping countries as investigated by Cheshire and Higgins 
[33],  sustainable  development  of villages  need  a  strong 
commitment  of local  and  national  stakeholders.  Then,  the 
commitment can be measured from rigid programs, which will 
be nm in a  medium tenn and be continued in the  long tenn 
program. 
It is  observed that Indonesian human  development index 
(HD!) and human poverty index (HPI) are still low compare to 
other ASEAN countries  [34-36].  This  condition  means  that 
education program on related issues for rural areas have to be 
accommodated by the  stakeholders.  High numbers of failure 
rate ofRETs projects are strongly related to the IIDI and HPJ. 
The HDI and HPI are key factors to bring the priority scale of 
the  long  term  program  development  of  rural  areas  in 
Indonesia. 
It  is  absolutely  depended  on  Indonesian  government  to 
reconsider IIDI and HPI as basic elements for every long tenn 
program  development.  Like  usual,  Indonesia  government 
failed to synchronize its agencies programs. For instance, the 
program of independent energy village (KTM) installed in the 
Tanjung  Mas  Makmur  was  established  by  Transmigration 
Department in 2006. However, designing PV technology for 
the  village  was  not  followed  any  standard  procedures. 
Moreover,  economic  feasibility  study  did  not  touch 
fundamental  aspects  of rural  economic  and  social  life.  The 
field  observation in the August 2009 indicated that none of 
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villagers  in the  EMTB could  afford rental price of modem 
kiosk and mall. 
To bring the priority scale of future development program 
of the  rural  areas  development  project,  local  and  national 
government should delay any new mega project such as a new 
100 trillion Rupiahs project of Sunda strait bridge, which will 
be  initiated  in  2012.  The  Sunda  strait  bridge  will  cost 
Indonesia government about 100 trillion Rupiahs,  which will 
be allocated from overseas loans,  national budget and local 
(provincial) budget of Lampung province for over  10  years 
[37].  It is much better if the Lampung province government 
put more attention and effort to the rural areas development 
project. For instances, building a new schools and main roads, 
providing  ruraI  electrification  and  water  supply  for  both 
irrigation and drinking water systems for  1000 rural villages 
will be much worth than Sunda strait bridge project. 
V.  CONCLUDING REMARKs AND FUTURE WORK 
A.  Concluding Remarks 
The water quality and its  resources,  electricity, education, 
health  services  and  basic  infrastructures  are  fundamental 
aspects  to  be  considered  for  sustainable  development  of 
Tanjung Menang village. Implementing these aspects into long 
term  rigid  programs  requires  strong  support  from  local-
national stakeholders. 
The electricity, fuels prices and technology are key factors 
to improve better economics life of  the villagers. The life time 
of RETs  projects/products  is  strongly related to end  users' 
appreciation, methods &  behavior of use, supports (links and 
networks and protection programs provided by government). 
Priority scale of  future development program for the EMTB 
areas should be prioritized in the near future. Moreover, this 
program  should  be  discussed  intensively  with  the  local 
government of Tulang Bawang district and Vlith other NGOs, 
government  agencies  and  educational  institutions.  Then,  the 
discussion  results  are  proposed  to  provincial  and  national 
government. 
B.  Future Works 
Transfer  data  collected  into  a  qualitative  analysis  using 
NVlVO  software.  Then,  finishing  related  data  from  field 
survey  in  which  250  villagers  were  selected  as  the  survey 
participants. For further stages, together with secondary data, 
recent data obtained from the field observation, the interview 
and the field survey will be used in sustainability assessment 
APPENDIX 
List of interview materials: 
Ideas for questions on background/context 
1)  How long have you been staying in this viIIage? 
2)  How long have you been appointed as one of 
community leader  in this viII age? 
Ideas for investigating opinions regarding drinking water: 
3)  How long have you been conswning drinking water 
from your current source of  water? 
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4)  Do you have any concerns about the quality of  the 
drinking water for the village? 
5)  Do you have any concerns about the vulnerability of 
your village to water shortages? 
6)  Do you have any other concerns related to drinking 
water for the villagers 
7)  Since you have lived in the village, have there been any 
improvements in  water supply facilities for the 
villages? Who was responsible for these 
improvements? 
8)  How does the water supply situation in your village 
compare to neighbouring villages? 
9)  What is your expectation for the future in terms of 
water supply to meet the needs ofthe village? How 
will this be achieved? 
Ideas for investigating opinions regarding energy 
10) Do you have any concerns about the vulnerability of 
your village to energy shortages? 
11) Do you have any concerns about the vulnerability of 
your village to rising energy prices? 
12) Do you have any other concerns related to energy for 
the villagers? 
13) In your time in the village have you seen growth in 
electricity/fuel demands from the villagers 
14) Since you have Jived in the village, have there been any 
improvements in energy supply (kerosene, diesel fuel, 
electricity etc) facilities for the villages? Who was 
responsible for these improvements? 
15) How does the energy supply situation in your village 
compare to neighbouring villages? 
16) What is your expectation for the future in terms of 
energy supply for the village? How will this be 
achieved? 
Ideas for investigating opinions about how technology is 
viewed in the village: 
17) What makes one village more advanced  i.e (explain) 
more progressive than  another village? 
18) Have there been any committee discussion or 
agreement found within the village to decide the future 
development of  your village? 
19) Is new technology seen as the main way forward for 
development in the village? E.g. new power station, 
water filtration plant, teleconununication system. 
20) How that bringing a new technology in to your village 
could result in any problems e.g. for your environment 
and society? 
21) What is your understanding of  the term sustainable 
development? 
22) Is sustainable development important to your village? 
Ideas for investigating opinions about renewable energy 
projects: 
23) In recent years, you have seen renewable energy 
technologies such as the PKM windpump installed in 
2005 andPV for solar home systems in 2009: 
a.  In what ways (if  any) can you see RE improving the 
quality oflife for the village? 
b.  What are the difficulties for RE projects to succeed 
in your village? 
c.  How would you assess the skills of  the villagers to 
install, operate and maintain RE systems? 
Ideas for investigating opinions about priority scale: 
24) "What are your priorities for the village? "Where does 
energy and water rank in the list of  priorities? 
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Abstract-In this paper, a new efficient method for load balancing 
in  low  voltage  distribution  systems  is  presented.  The  proposed 
method introduces an improved Leap-frog method for optimization. 
The proposed objective function includes the difference between 
three phase currents, as weU as two other teons to provide the integer 
property  of the  variables;  where  the  latter are  the  status  of the 
connection of loads to different phases. Afterwards, a new algorithm 
is  supplemented  to  undertake  the  integer  values  for  the  load 
connection status. Finally, the method is applied to different parts of 
Tabriz low voltage network, where the results have sho\Vll  the good 
perfonnance of  the proposed method 
Keywords-- Load  balancing,  Improved  Leap-frog  Method, 
Optimization algorithm, Low voltage distribution systems. 
LlNTRODUCTlON 
Developing in distribution power systems, load variety and 
loads  sensitivity  have  made  distribution  companies  to  pay 
special  attention  to  power  quality  indices  and  networks 
reliability.  One  of  the  important  topics  in  low  voltage 
distribution systems  is  loss reduction,  in  order to  reduce  the 
costs, 
The  existing  low voltage  distribution  systems  have  various 
single,  two  and three  phase  loads.  Optimum  distribution  of 
single  phase  and  double  phase  loads  between  three  phases 
network  is  one of the  important factors  in reduction of the 
difference iIi the amplitude of loads between the three phases 
and power Josses consequently. 
In this  paper  a practical algorithm for load balancing in LV 
dis1ribution networks in presented which is based on applying 
Modified  Leap  Frog  Method  to  optimization  of 
loads' connections to different phases subject to  the fact that 
each single phase can be connected to  one of the phases and 
the variable parameter which indicates this connectivity should 
remain  as  an  integer  number  through  and  in  final  stage  of 
optimlzation process. 
By  applying  the  proposed  algorithm,  the  neutral  current 
becomes  very  low  and  power  losses  due  to  unbalancing 
decrease significantly. 
II.  MODELING 
Many  different  objectives  could  be  considered  for 
optimization  function.  In  this  paper  the  difference  between 
amplitude of  three phase current, in least square function form, 
is used as the objective function(similar to[1 D· 
(.) 
(b) 
Fig.l.  (a) DistributiO!l Feeder around point k 
(b) Load Switching Coofiguring for a load 
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